ABSTRACT. The Chilean fishes of the order Zeiformes are rare in museum collections, the lack of scientific expeditions to the submarine ridge and the scarcity of new specimens records in Chilean shelves, as well as the lack of biological studies, probably accounts for its apparent rarity. In the last two decades, fishes of the order Zeiformes in Chile have undergone major changes in their taxonomic categories and in the record of new species. In Chile, there are five families, 7 genera and 11 species. They live in benthic and bathypelagic realms and are distributed at depths of 30 to 1500 m. Also, the literature of these species, is scattered, hindering their taxonomic and systematic knowledge, which makes difficult their study and better understanding as a group. It also prevents progress in such important aspects like their phylogenetic relationships, the state of vulnerability of their populations and other biological aspects. In order to contribute to the knowledge and its identification, a bibliographical compilation and a tentative illustrated identification key that unifies all the existing information in a single document, is presented. This may constitute a new tool to contribute to the growing interest in biodiversity studies in the south eastern Pacific Ocean.
INTRODUCTION
The fishes of the order Zeiformes are marine, cosmopolitan, bathy-and benthopelagic, with preference of cold and temperate waters and found at various depths in the southeastern Pacific and Atlantic Ocean (Heemstra, 1980; Lloris, 1981 Lloris, , 1986 James et al., 1988; Pequeño et al., 1992; Yearsley & Last, 1998; Tyler et al., 2003; Pequeño & Matallanas, 2004; Nakabo et al., 2006; Nelson, 2006; Nolf & Tyler, 2006) .
Many species of this order are deep-sea fishes, found at depths that may exceed 1000 m. Some species, however, especially in the family Zeidae, live at depths of 100-300 m (Nelson, 2006; Nolf & Tyler, 2006) . The Zeiformes are characterized by having a high and compressed body, with the dorsal and anal profile bordered by the presence or absence of small thorns or shields. They possess five to eight branchiostegal rays, being gas-bladder and orbited-sphenoid bone absent. Eyes are large and well apparent; mouth is widely protractile. The single dorsal fin has spines and supplemental soft rays. Anal fin has 0 to 4 spines with soft rays. The pectoral fins are short and rounded. The ___________________ Corresponding editor: Guido Plaza pelvic fin, which can be very apparent, possesses one spine and five to 10 soft rays. The caudal fin, usually with 11 rays (with the only exception of the family Grammicolepididae with 13 rays), may be rounded, truncated or split (Heemstra, 1980; Nelson, 2006; Nolf & Tyler, 2006) .
In Chile, information about of Zeiformes species is scarce, probably due to the casual captures and the limited access of the seamounts (Pequeño, 1989; Meléndez et al., 2001; Pequeño et al., 1992; Pequeño & Matallanas, 2004) . The members of this order are rare in museum collections, the lack of scientific expeditions to the submarine ridge and the scarcity of new specimens records in Chilean shelves, as well as the scarcity of biological studies, probably accounts for its apparent rarity.
Due to this lack of knowledge, the present work attempts to create a bibliographical compilation to display the current taxonomic status of the species in this order, together with a tentative illustrated identification key that unifies all the existing information in a single document.
MATERIALS AND METHODS
For the revision and updating of the order Zeiformes of Chile, the classification criteria provided by Nelson (2006) and Eschmeyer (2015) were considered. For the validation of the nomenclature, the criterion of Eschmeyer (2015) was used.
Due to the difficulty for obtain fresh specimens or in museum collection, the description of figures as well as the morphological, environmental, geographical distribution and bathymetric parameters, has been compiled from the following sources: Heemstra (1980,
RESULTS
In Chile, the Order Zeiformes is composed of five families (Oreosomatidae, Parazenidae, Zenionidae, Grammicolepididae and Zeidae), seven genera (Cyttomimus, Grammicolepis, Neocyttus, Pseudocyttus, Stethopristes, Zenion and Zenopsis) and 11 species (C. stelgis, G. brachiusculus, N. psilorhynchus, N. rhomboidalis, P. maculatus, S. eos, Z. hololepis, Z. japonicus, Z. conchifer, Z. nebulosa and Z. oblonga) (Pequeño, 1989 (Pequeño, , 1997 Pequeño & Matallanas, 2004) .
The species appear in systematic order according to Eschmeyer (2015) Yearsley & Last, 1998 (Yearsley & Last, 1998 Eschmeyer, 2015) . Distribution: Southeastern Pacific: Chile (James et al., 1988; Parin, 1991; Yearsley & Last, 1998) . Habitat: Benthopelagic (James et al., 1988; Parin, 1991; Yearsley & Last, 1998; Froese & Pauly, 2015) . Depth: 750-1170 m (James et al., 1988; Parin, 1991; Yearsley & Last, 1998; Froese & Pauly, 2015) . IUCN information (Red List 2013): -Classification: NE -Population trend: Unknown -Biological parameters: Scarcely known (Table 1) (Froese & Pauly, 2015) . Yearsley & Last, 1998 Gilchrist, 1906 (Yearsley & Last, 1998 (Eschmeyer, 2015) . Distribution: Southern Circumglobal; Southeastern Pacific: South of Chile, Canal Bárbara and seamounts of Juan Fernández Archipelago (James et al., 1988; Parin, 1991; Pequeño et al., 1992; Pequeño 1997; Yearsley & Last, 1998 , Meléndez et al., 2001 . Habitat: Benthopelagic (James et al., 1988; Parin, 1991; Yearsley & Last, 1998; Froese & Pauly, 2015) . Depth: 200-1240 m (usually 450-800 m) (James et al., 1988; Parin, 1991; Yearsley & Last, 1998; Froese & Pauly, 2015) . (Table 1) (Froese & Pauly, 2015) . Yearsley & Last, 1998 Gilchrist, 1906 (Eschmeyer, 2015 . Distribution: Southwest Atlantic: off Suriname, off Uruguay to Argentina and the Falklands; Southeast Atlantic: Namibia to South Africa, including the northern part of Walvis Ridge; Bellingshausen and Australian-Antarctic Basin to New Zealand, New South Wales and Tasmania, Australia and the Kerguelen Islands; Southeastern Pacific: off southern Chile (Heemstra, 1980; James et al., 1988; Eschmeyer, 2015) . Habitat: Benthopelagic (James et al., 1988; Froese & Pauly, 2015) . Depth: 400-1500 m (usually 900-1100 m) (James et al., 1988; Froese & Pauly, 2015) IUCN information (Red List 2013): -Classifiaction: DD -Population trend: Decreasing -Biological parameters: Scarcely known (Table 1) (Froese & Pauly, 2015) . Gilbert, 1905 (Eschmeyer, 2015 . Distribution: Northeast Pacific: Hawaiian Ridge, Hawaiian Islands; Southeastern Pacific: Chile, Salas y Gomez submarine ridges (Parin, 1991; Eschmeyer, 2015) . Habitat: Benthopelagic (Parin, 1991; Froese & Pauly, 2015) Depth: 343-686 m (Parin, 1991; Froese & Pauly, 2015) IUCN information (Red List 2013): -Classification: NE -Population trend: Unknown -Biological parameters: Unknown (Table 1) (Froese & Pauly, 2015) . Gilbert, 1905 (Eschmeyer, 2015 . Distribution: Pacific: Chesterfield Islands, New Caledonia, Hawaiian Ridge, Hawaiian Islands; Southeastern Pacific: Nazca and Salas y Gomez submarine ridges (Parin, 1991; Eschmeyer, 2015) . Habitat: Benthopelagic (Parin, 1991; Froese & Pauly, 2015) Depth: 351-644 m (Parin, 1991; Froese & Pauly, 2015) IUCN information (Red List 2013): -Classification: NE -Population trend: Unknown -Biological parameters: Unknown (Table 1) (Froese & Pauly, 2015) . (Eschmeyer, 2015) . Distribution: Western Indian Ocean: Tanzania and off Delagoa Bay, Mozambique; Western Central Pacific, Western Atlantic: Antilles and Venezuela; Northwest Atlantic: Canada; Eastern Atlantic; South China Sea; Southeastern Pacific: Nazca and Salas y Gomez submarine ridges. (Parin et al., 1997; Pequeño & Matallanas, 2004) . Habitat: Benthopelagic (Parin, 1991; Froese & Pauly, 2015) Depth: 180-700 m (Parin, 1991; Froese & Pauly, 2015) IUCN information (Red List 2013): -Classification: NE -Population trend: Unknown -Biological parameters: Scarcely known (Table 1) (Froese & Pauly, 2015) . Martins et al., 2012) . Kamohara, 1934 (Fig. 7) japonicum, Zenion Kamohara 1934: Kamohara "neotype": BSKU 9394. Current status: Valid as Zenion japonicum Kamohara, 1934 (Eschmeyer, 2015 . Distribution: Southeastern Pacific: Nazca and Salas y Gomez submarine ridges (Pequeño, 1989; Froese & Pauly, 2015) . Habitat: Benthopelagic (Froese & Pauly, 2015) Depth: 200-400 m (Froese & Pauly, 2015) IUCN information (Red List 2013): -Classification: NE -Population trend: Unknown -Biological parameters: Scarcely known (Table 1) (Froese & Pauly, 2015) . Family: GRAMMICOLEPIDIDAE Subfamily: GRAMMICOLEPIDINAE Grammicolepis brachiusculus Poey, 1873 (Fig. 8 (Eschmeyer, 2015) . Distribution: Eastern Atlantic: Spain to the Gulf of Guinea and southward to Durban, South Africa; Western Atlantic: Georges Bank to off Suriname; North Pacific: Japan and Hawaii Brazil, Southeastern Pacific: Chile, San Felix Island (Pequeño & Matallanas, 2004; Eschmeyer, 2015) . Habitat: Bathypelagic (Froese & Pauly, 2015) Depth: 300-1026 m (usually 500-700 m) (Pequeño & Matallanas, 2004; Froese & Pauly, 2015) IUCN information (Red List 2013): -Classification: NE -Population trend: Unknown -Biological parameters: Scarcely known (Table 1) (Froese & Pauly, 2015) . (Eschmeyer, 2015) . Distribution: Indo-Pacific: Japan, northwest shelf of Australia to Broken Bay in New South Wales, New Zealand, and elsewhere in the region; Eastern Pacific: off central and southern California, USA, Southeastern Pacific Ocean, seamounts of the Nazca Ridge (Parin et al., 1988; Eschmeyer, 2015) . Habitat: Benthopelagic (Parin et al., 1988; Froese & Pauly, 2015) Depth: 30-800 m (usually 50-600 m) (Parin et al., 1988; Froese & Pauly, 2015) IUCN information (Red List 2013): -Classification: NE -Population trend: Unknown -Biological parameters: Scarcely known (Table 1) (Froese & Pauly, 2015) . , 1852) (Fig. 10) conchifer, Zeus (Lowe 1852). Sintypes: BMNH 1857.6.13.184 (1, skin). Current status: Valid as Zenopsis conchifer (Lowe, 1852) (Eschmeyer, 2016) . Distribution: Cosmopolitan (Heemstra, 1980) ; Southeastern Pacific Chile: Juan Fernádez Archipelago (Pequeño & Matallanas, 2004) . Habitat: Benthopelagic (Froese & Pauly, 2015) Depth: 50-600 (usually150-300 m) (Froese & Pauly, 2015) IUCN information (Red List 2013): -Classification: NE -Population trend: Unknown -Biological parameters: Scarcely known (Table 1) (Froese & Pauly, 2015) . Parin, 1989 (Eschmeyer, 2015 . Distribution: Eastern Pacific, seamounts of the Nazca and Salas y Gómez submarine ridges (Parin, 1989; Eschmeyer, 2015) . Habitat: Benthopelagic (Parin, 1989; Froese & Pauly, 2015) . Depth: 210 m (Parin, 1989; Froese & Pauly, 2016) . IUCN information (Red List 2013): -Classification: NE -Population trend: Unknown -Biological parameters: Scarcely known (Table 1) (Froese & Pauly, 2015) . 
Zenion japonicum

Zenopsis conchifer (Lowe
Tentative identification key for the Zeiformes fishes from Chile
The term "tentative" is applied in this key due to the limited information of these taxa (juvenile or adult, male or female), to carry out an accurate diagnosis. 
DISCUSSION
The fishes of the Order Zeiformes fishes contains six families and 322 species. They are widespread in all oceans, in the southeastern Pacific and Atlantic Ocean, and the species live near the botton at 2 to more than 1000 m. The most species live on the continental slope often around the seamounts (Heemstra, 1980; Pequeño et al., 1992; Nelson, 2006) .
In Chile, this order is represented by five families: Oreosomatidae, Parazenidae, Zenionidae, Grammicolepididae and Zeidae. The family Oreosomatidae is known primarily from off South Africa and southern Australia (Nelson, 2006) . Most of the species of Oreoso-2 cm matidae are found in the southeastern Pacific, inhabiting continental slopes down to about 1000 m deep. However, there are records of the catch of a Neocyttus rhomboidalis in southern Chile (Canal Barbara), which would mean an extension of its distribution in the Pacific Ocean (Pequeño et al., 1992) .
The second, Parezenidae, is a monotypic family. This taxon is distributed in the Atlantic and Pacific oceans. In Chile is found in the Salas y Gomez submarine ridge (Parin et al., 1997; Eschmeyer 2015) .
Another family of Zeiformes, is Zenionidae. This family is found primarily off southern Africa and tropical western Pacific. In Chile, the three species are found in Nazca, and Salas y Gomez submarine ridge (Parin, 1989; Parin et al., 1997 , Pequeño & Matallanas, 2004 Eschmeyer, 2015) .
The monotypic family Grammicolepididae, is found in Eastern Atlantic, Western Atlantic, north Pacific and Hawaii. In the Atlantic is found in Brazil. In South Pacific is found in Chile (San Felix Island) (Pequeño & Matallanas, 2004; Eschmeyer 2015) .
The last family Zeidae inhabits in the Atlantic and South Pacific Ocean of Perú and Chile, Salas y Gomez submarine ridges (Tyler et al., 2003; Eschmeyer, 2015) .
Another relevant aspect of the Order Zeiformes in Chile is its taxonomy that differs from that presented by Pequeño (1989 Pequeño ( , 1997 . The six species considered in the literature have increased to 11, due to new captures (Parin et al., 1997; Yearsley & Last, 1998; Pequeño & Matallanas, 2004) . The exclusion of the family Caproidae from the Zeiformes, and its incorporation in Perciformes, based on the proposals by Tyler et al. (2003) , is another relevant change in these taxa (Nelson, 2006; Nolf &Tyler, 2006; Eschmeyer, 2015) .
The best known family is Oreosomatidae, with three species (Karrer, 1986; Lloris, 1986; James et al., 1988; Parin et al., 1997; Meléndez et al., 2001) . A fourth species Allocytus verrucosus (Gilchrist, 1906) is uncertain, being presumably present in Chilean waters (SPRFMO, 2007) . However, no evidence supporting the latter is available. This family has been enriched with a third species, Neocyttus psilorhynchus, that is found in the southwest and southeastern Pacific (Yearsley & Last, 1998) .
Species of the family Zeidae have increased their nominal number, with two new species: Zenopsis conchifer captured in the seamounts of Juan Fernandez Archipelago and Z. oblonga captured in seamounts of Nazca and Salas y Gomez (Parin, 1989; Parin et al., 1997; Pequeño & Matallanas, 2004; Santini et al., 2006; Martins & Schwingel, 2012) .
Another family that adds to the order Zeiformes is Grammicolepididae with Grammicolepis brachiusculus Poey, 1873 captured at the west of Desventuradas Islands (Pequeño & Matallanas, 2004) .
The synonyms used in some species may be confused. This is the case of Zenion hololepis with Zenion japonicum. Both were considered as synonymous for a long time, but now they are accepted as independent species (Pequeño & Matallanas, 2004; Eschmeyer, 2015) .
Another relevant taxonomic change is Stethopristes eos Gilbert, 1905 , previously included in the family Zeidae (Pequeño, 1989; Parin et al., 1997) . This taxon is included as part of the family Parazenidae (Tyler et al., 2003; Eschmeyer, 2015) .
The lasting species included in the family Parazenidae, Zenionidae and Zeidae, remain all as slightly studied taxa, without new reports of captures in Chilean waters. Consequently, the biological information of these taxa is scarce and incomplete.
The species of the family Oreosomatidae (as well as the other members of zeiform families), have been partially known and studied. For their nominal species Neocyttus rhomboidalis, Pseudocyttus maculatus biological information has been recorded, while for the third species Neocyttus psilorhynchus only the maximum length is currently known. 90% of the species are not evaluated, 9.1% are classified as Data Deficient (DD), with a decreasing population or unknown trend (Red List, 2014) . The present lack of information could be covering up a potential vulnerability of these species. For instance, seamounts are unique ecosystems, but is little known about them. They are extremely fragile to disturbance caused by fishing, so they have been classified as Vulnerable Marine Ecosystems (SUBPESCA, 2015) . To protect these ecosystems and to propose protective actions to be taken, it is necessary to know its ichthyofauna.
In general, fishes of the order Zeiformes in Chile have been poorly studied. For this reason, it is not enough to have new records of capture, but more biological studies (maximum age, size of maturity, maximum size, fertility rate) and new explorations to seamounts, are necessary also to know the current and actual state of this group of fishes in Chilean waters.
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